described an unequal bivalent as the one which is composed of a pair of chromosomes of different length, one of which consequently contains a segment which is lacking in the other.
A review of literature exhibits a majority of these unequal pairs in grass hoppers (Payne 1912 , 1916 , Carothers 1913 , Robertson 1915 and White 1949 , 1951 , phasmid (Hughes-Schrader 1950) and mantids (White 1941) . Bremner (1955) described an unequal pair of sex-chromosomes in the female hybrids of Haemonchus contortus (Nematoda) obtained from a cross between ovine and bovin strains of this species.
The unequal pair of homologous chromosomes in Camallanus baylisi is de scribed in this paper for the first time. The results are of interest since the gonad tissue under investigation is a mosaic of the long and unequal chromosomes. Both the types follow the usual course of mitosis and meiosis and have been seen in the developing embryos also.
Materials and methods
The Camallanus baylisi specimens under investigation were collected from the intestine of frog, obtained from Chandigarh in October, 1969. The nematodes removed from the alimentary canal of the host were immediately dissected in 0.8% saline water. The slides of male and female reproductive systems were prepared by squash method after staining with Gomori's haematoxylin.
Observations
Karyology of the normal chromosome complements: The diploid number of chromosomes is 10 and 9 for the females and males respectively ( Figs. 1 and 2 ). All the chromosomes are rod-shaped . According to the differences in size, the chromosomes at the oogonial metaphase stage can be divided into 3 groups, i.e. A, B and C. Group A reveals the longest pair on one extreme , group C has 3 pairs of the smallest size on the other extreme and group B has a single pair of chromo somes of the intermediate size . The sex-chromosome pair belongs to group C. In males there is present a single sex-chromosome whereas in the females they are two in number (Figs . 2 and 3 ). 2, metaphase I (male). 3, metaphase I (female). 4, anaphase I (male) 5, oogonial telophase. 6, oogonial metaphase showing unequal homologues of the longest pair (arrow). 7, diakinesis (male) showing unequal homologues in a bivalent (arrow). 8, late diplotene (female) showing unequal homologues of a bivalent (arrow). 9, metaphase (cleavage) with 9 chro mosomes showing equal homologues of the longest pair (arrow). 10, metaphase (cleavage) with 10 chromosomes showing equal homologues of the longest pair (arrows). 11, prophase (cleavage) with chromosomes from the male producing developing embryos showing unequal homologues of the longest pair. 12, metaphase with 10 chromosomes showing unequal homologues of the longest pair.
A detailed study of mitotic and meiotic divisions in this species has shown that the chromosomes which reveal a multiple centromeric condition during mitosis behave as telocentrics during meiosis (Figs. 4 and 5) .
Unequal pair of chromosomes in the germ cells: In some of the oogonial meta phase plates, the longest chromosome pair, belonging to group A, has one of the partners smaller in size (Fig. 6) . No good spermatogonial plates could be drawn. However, during meiosis in both males and females, a few cells revealing this varia tion in size have been encountered (Figs. 7 and 8 ).
Unequal pair of chromosomes in the developing embryos: The cleavage divi sions studied from uteri of the females revealed the presence of two types of develop ing embryos i.e., male and female producing ones. The former has 9 chromosomes whereas the latter has 10 chromosomes (Figs. 9 and 10). The chromosomes of the normal sets in the cleavage cells and the gonial cells are morphologically the same.
The unequal homologous pair, present, in some cells of the adult male and female individuals, is also seen in the cells of the developing embryos. Such em bryos reveal the presence of this unequal pair in all the cells. Developing embryos of both the sexes i.e., with 9 and 10 chromosomes respectively, have been observed with all the possible combinations of this autosomal pair. Some of them reveal both the chromosomes as long, while the others show the presence of a long and a short chromosome in the pair (Figs. 11 and 12 ). Twenty three developing em bryos have been studied in all. Thirteen out of them show the homozygous and ten the heterozygous condition for the long pair. It has been observed that the rate of cell division in the developing embryos of the heterozygotes is higher.
Discussion
The unequal pair in Camallanus baylisi is in its transient polymorphic state in the sense of Ford (1945) . Chromosomal polymorphism regarding an unequal pair of chromosomes has been described by the various workers. Most of these un equal pairs have been described in grasshoppers (Payne 1912 (Payne , 1916 Carothers 1913; Robertson 1915 and White 1949 , 1951 , phasmids (Hughes-Schrader 1950) and mantids (White 1941) . In grasshoppers, it is always the smaller member of the karyotype which shows inequality, whereas in phasmids and mantids, it is not necessarily so. Most of these authors have observed unequal bivalents during meiosis. But Carothers (1913) have observed it in the spermatogonia and both the primary and secondary spermatocytes. In Carothers (1913) and Robertson's (1915) material, the unequal pair separates in meiosis I and the longer partner moves to any side, irrespective of the presence or absence of the sex-chromosomes. But Payne (1912) describes that the longer chromosome is always accompanied by the sex-chromosome during anaphase of the reduction division.
Hughes-Schrader (1950) has described an unequal sex-bivalent (X and Y) with the terminally associated euchromatic arms at meiosis I in phasmids. The possible origin of these unequal bivalents has been described by the various authors, through duplication of the heterochromatic segments in one homologue, through deletion of the segment in the shorter member of the pair , or through various types of trans locations between the autosomes and the supernumerary chromosomes. White (1954) described that in the unequal chromosome pairs the region that is present in the larger member but absent in the smaller one is heterochromatic and its position in the longer member is always terminal. Presumably the physio logical effect of an extra heterochromatic segment is similar to that of a super. numerary chromosome. Bremner (1955) found an unequal pair of sex-chromosomes in the ovine and bovine strain hybrids of Haemonchus contortus (Nematoda).
The difference in size is due to the presence of an extra heterochromatic segment in the longer chro mosome.
The unequal pair of chromosomes, encountered during the present investiga tions, has arisen somewhere during the development of the gonads, since cells with both the heteromorphic and homomorphic forms of that particular chromosome pair have been observed lying in the same gonad. The chromosomes involved are of the longest autosomal pair. It differs from the unequal bivalents described by White (1954) in not having any extra heterochromatic segment in the longer chro mosome. During meiosis the chromosomes behave as telocentrics and chiasma formation takes place. The possible origin of these unequal chromosomes seems to be by the deletion of the chromosomal part in the smaller element.
The unequal chromosome pair of Camallanus baylisi is in its transient poly morphic state. Though the frequency of their occurrence is quite low in the germ cells of the few individuals collected, it is quite expected, because the variation in its transient form. But in the embryonic cells, it has taken a step towards the balanced condition, because the developing embryos, studied from the uteri of the females, revealed both the heterozygous and homozygous forms. The rate of cell division in the developing embryos of the heterozygotes is higher. This suggests that in the course of evolution of this species, the heterozygotes may have a better selective chance in the natural populations. an active rate of cell division.
5. It seems that the natural selection is favouring the heterozygotes during these embryonic divisions.
